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The Truth About Colored Rubber* 

How Color Is  Obtained and Why It Is Unrelated to Quality 

THE production of crude rubber and its manufacture 
into the myriad objects of daily use comprises a most 
important industry. It is so important that vast cap
ital and a small army of agricultural, chemical and 
engincering cxpert::; and invcntors are studying every 
phase of the subject in the effort to produce better 
goods and new avvlications. 

Ordinary vulcanized rubber is so familiar as a black, 
white, gray or red elastic or resilient sub::;tance that it is 
quite natural for those who use it in any form, with
out manufacturing knowledge, to believe that its ob
served colors mean more than they do, and to associate 
the notion of quality with a non-essential-like color, 
or possibly odor. 

It is very convenient for the purposes of the ad
vertising man to claim color as a guide to quality in 
rubber goods and associate the two ideas as related 
whether thcy u,.l'e or not, so long as the customer is 
directed to some trademarked line that may perchance 
stand for suverior quality. There are other miscon
cevtions about rubber, the currency of which are not in 
any way attributable to advertising zeal, as, for ex
ample, that rubber io;. melted and poured into molds to 
give desired form to any article. 

Crude rubber is the dried gum from the latex or 
milk-like fluid derived from' a variety of trees and 
vines native to the tropical countries ,of :South and 
Central America, Africa and Asia. 

The rubber industry began less than seventy-five years 
ago, and developed gradually for fifty years until about 
the period that rubber tires began to appear. Since 
that time the remarkable increase in the use of rubber 
1m::; been more ravid than the production of the ma
terial from its wild ::;ources. This condition led to the 
establh.;luncnt of vlantations for the cultivation of the 
bcst, or Para grade, first in Ceylon, under government 
aid, and later in Malaya and elsewhere. During the 
long experimental stage serious doubt was entertained 
as to the succe"s of the rubber planting industry; to
(lay, however, the world derives over 66 per cent of its 
annual supply of rubber from the plantations of the 
Ifar East, and this proportion is steadily increasing. 

Crude rubber, as received by the mamifacturer from 
thc wild sources, is in balls, blocks, rolls, strips or 
slabs, usually wet and very much mixed with earth, 
bark, leaves and wood. The plantation grades are uni
formly in clean sheets or blocks, dry and free from for
l'ign admixtures. 

The preparatory processes of working are essentially 
the same whatevcr the quality of the crude rubber or the 
ultimate product of its manufacture. These processes 
begin with washing to remove the earth, wood, bark, 
etc., aI�d there is a rough standard shrinkage by wash
ing to which each well defined market grade of rubber 
Illay be expected to approximate. This loss varies from 
[) to 50, or more, per cent by weight, according to the 
source of the rubber. 'I'here is an extremely wide range 
as regards strength and other properties of clean rub
bers derived from various sources, which is taken into 
account when selecting for manufacture. 

Formerly, after washing, the rough sheets of clean 
rubber were dried in a warm ventilated loft for weeks. 
The modern practice is to dry the sheets on trays in a 
vacuum steam oven, by which the water within the 
rubber substance is rapidly removed under reduced 
pressure without danger of injury by overheating. This 
important advance in rubber working is due chiefly to 
a gifted American engineer, Joseph P. Devine, of Buf
falo, N. Y. Pure unmodified rubber is not suitable 
to many technical uses, but can be made so by proper 
mixing, or compounding and vulcanizing. 

Vulcanization, or the union of sulphur' with rubber, 
was Goodyear's great invention. It is the basic process 
in rubber manufacture. The term indicates the cherrti
cal changes prod�cing the well-known characteristics 
observed in rubber goods, such as hardness, toughness, 
elasticity, etc. The variety of materials employed for 
'Hlmixture in rubber is very great, and the catalogue 
of such materials may be divided approximately into 
vulcanizing, agent>', tougheners, fillers without chemi
cal influence, and pigments. This list of ingredients is 
140 large that a practically limitless variety of rubber 
s>ocks is possible, giving to rubber its unique position 
ill the modern world. 

*From the IIor8clcss Age. 

By Webster Norris 

It is evident that the production of a rubber stoc]{ of lampblack. The natural dark color of vulcanized 
of special quality requires the exercise of much ex
perience and scientific knowledge. This work consti
tutes one phase of the rubber chemist's work, as he 
controls the factory routine processes. Rubber com
pounding is directed to secure some specific result 
with the materials employed, usually the production 
of goods to give creditable service under given con
ditions; sometimes, however, to meet a price projJo
sition where disproportionate value is sought by the 
purchaser (who is uniformly disappointed, as a mat
ter of course). 

The numerous crude rubber sorts and the long list 
of compounding ingredients offer the chemist a wide 
range of resources wherewith to exercise his skill. 
Among the rubber grades are those, for example, that 
ha ve crisp, strong fiber suitable for wear resisting, 
tough tire treads when rightly compounded and others 
which can never be made into equivalent stocks, what
ever the compounding. Among the mixing ingredients 
some have chemical effect, others purely physical, and 
::;till others exert both of these functions. The principal 
vulcanizing material is sulphur. Its chemical effect 
changes the crude rubber into an essentially different 
material. The metallic oxides, sulphides and certain 
organic compounds assist the process of vulcanization 
and otherwise modify the physical properties, and some 
of them incidentally affect the color of the product. 

The natural color of vulcanized rubber free of pig
ment is black for ebonite or hard rubber, and gray 
for soft cured rubber. Referring more particularly to 
heat-cured soft rubber goods, such, for example, as 
tires, hose, water bottles, bulbs, etc., these articles are 
made in black, white and red chiefly, although other 
colors arc possible. The pigments are mineral colors, 
metallic oxides or sulphides mixed into the rubber by 
milling on iron rolls. 

Organic colors are unstable in contact with heat 
and sulphur, and for this reason are limited as rubber 
colors to use in the cold cure process for transparent 
and surface effects. The trivial value of color in rub
ber is evident in the case of a tire tread or even a hot 
water bottle, where service is the real test of quality, 
and quality means good rubber scientifically compounded 
and carefully cured, whether colored inCidentally or 
intentionally. 

An excellent quality of tire tread or water bottle 
can be made either red or white. They can also be 
made of equal or superior quality in some other color. 
A red rubber article may be red because it contains 
antimony, oxide of iron or red reclaimed rubber and 
in each case the quality may be vastly different. 

The pigments used in rubber have no beneficial effect 
on the rubber mixture, either preservative or other
wise, except in case of zinc oxide and antimony sul
phide, particularly the former, which is remarkahle 
as a toughener. They are both used mainly for thi,; 
purpose; the zinc oxide to a greater extent than the 
antimony, because the white stock produced is cheaper 
and may be given any other color desired. Color as 
a feature in rubber compounding is thus seen to be a 
matter of taste or fancy and of value only in adding 
distinction to some trade design. A discriminating pur
chaser may thus be aided by it in identifying the goods 
sought. 

No manufacturer is warranted in claiming to be the 
headquarters for red or any other color of rubber nor 
to base a claim of superior quality on the particular 
color he offers in his goods. The truth is that progres
sive manufacturers, both large and small, have long 
recognized the value and need of scientific investiga
tion in the development and control of their products. 
Their chemists are continually studying to secure in
creased value in the goods. Differences in experience 
and skill naturally are reflected in the product, not only 
as regards quality and color, but in many other re
spects. 

White color in rubber is obtained by zinc oxide, or 
lithopone, a preparation of zinc oxide and barium sul
phate, sold under various trade names and largely used 
in rubber work. 

Red color in rubber is obtained by crimson sulphuret 
of antimony or the cheaper and effective red oxides of 
iron in various grades. 

Black, when especially sought, is obtained by the use 
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rubber is often made practically black, as in the case 
of tires, by the incidental color of such material as 
refined asphaltum, known as mineral rubber. 'Vhen 
lampblack is used, the amount required is small owing 
to its powerful covering (IUality as a pigment. The 
percentages of these colors required to produce the 
ordinary white, red and black rubber are about as fol
lows: white, 30 to 40 per cent; red, 10 per cent; black, 
2 per cent. 

The prices of practically all of the compounding in
gredients for rubber arc on a war basis. Zinc oxide 
and lithopone have risen 200 to 300 per cent above 
normal; antimony red is scarcely to be had; lamp
black has' risen proportionately less, but is of small 
consequence, compared with zinc and antimony. 

A t a time like the present the tire manufacturer 
continues to make white treads by observing the strict
est economy in his use of zinc and lithopone or wisely 
makes a better stock with something elsc, regardless 
of color. For red tires he abandons antimony and 
uses oxide of iron. In this way he may be very little 
inconvenienced by existing conditions in the matters 
of quality, price or color. 

An average tire tread showing 45 per cent mineral 
besides sulphur, if white would show all zinc oxidc 
or lithopone; if red, 10 per cent antimony sulphide 
or iron oxide and 35 per cent zinc oxide or lithopone; 
if black, it would contain a mixed assortment of ma
terials about half with vulcanizing effect and half in
ert fillers 

War conditions have affected the availnbility of 
many of the materals uscd in rubber manufacture, 
but this has served to stimulate closer study, and in 
tires, for example, has been maintained or even sur
passed by newly applied resources 

Regarding quality in automobile tires, the question 
frequently is asked, How much actual rubber is in an 
inner tube and a tire casing? The ordinary high grade 
tube contains about 90 per cent of Para rubber. The 
average tire casing contains not only several qualities 
of rubber composition, but these vary in grades of rub
ber employed, although Para, either wild or plantation, 
is the principal one. 

Reclaimers of waste rubber find that the average 
composition of automobile casings is, aj)j)roximately, 
fabriC, 50 per cent; rubber, 25 per cent; mineral in
gredients, 25 per cent. The rubber and compounding 
ingredients in a tire tread composition will probably 
average, rubber, 50 per cent; metallic oxides, inert 
fillers and pigments, 45 per cent; sulphur, 5 j)er cent. 

Having realized the lack of reliahility of surface char
acteristics as indications of quality in rubber goods, 
the purchaser may well inquire what course he is to 
j)ursue in selecting, for example, a tire. As between 
several tires, red, white, black, gray or any other color 
singly or in combination, makes no selection on color, 
weight or odor. If not familiar with tire construction 
simply select a manufacturer whose experts have solved 
the problem. By this course one's judgment is backed 
hy a competent organization and any failures of the 
goods in service can be put Uj) to the organization 
with confidence in the outcome. 

News by Wireless 
THE story of a correspondent who spent an evening 

in the wireless room of a British battleship stationed in 
the North Sea illustrates the great range of many pres
ent-day radio stations. On that particular evening, 
which he admits was unusually favorable to wireless 
communication, he heard Poldhu, the Welsh station of 
the Marconi chain; Nordeich, the German station from 
which the Teutonic version of the war is sent out daily 
to ships at sea; the Eiffel Tower station at Paris, which 
handles a goodly part of the French Government's 
orders to distant commands; the Spanish station at 
Madrid; the Russian naval commander in the Baltic

' 
as 

well as the Admiral of the British Grand Fleet, the Ger
man Commander-in-Chief with his land-locked fleet, and 
the British Commander-in-Chief in the Mediterranean. 
The correspondent comments on the ease with which thp 
operator was able to tune in any desired statiol1 while 
eliminating the others.-7'hc English Mechanic. 
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